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[if l ] 

m terns -*acss*HKo m *mat 2 l m 1 0 t m 2 ai # m% 

mflSn - ^7 >Hg-iH&«»a> n - * 9 0 KJt*7tX(ia a - ij ;u 

mti^wn^iL&m i (omn^ 4 v+mi&t , 
mum 2 •> ^niKoffi^^m»ES:mff^-f-t3^i-*^2 ott-is^ 

[fg*3S2] 
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m^m 1 niamoiex? **)-m&x$>^x, 
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mmxtj^^hom^mn^L^mi n^xm^ tm 2 <7>mt>m-%i~frWL-f zfrm 
m 1 <r>m.mnmfrb'U 7^fs^t^L, HuiB^ttiaii^o^ 1 oaj^flf^E^ft 

o - * /H8#mtS 1 » 
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1 8 omGLttvmttzmi Rv t ~m2(DR FSintia, xi± 1 8 oge^ii^ii 
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|£ n - * -^HMff o d - # MI^Hiffi * 9 0 mm&JUtMh^fz u-jj jvm^ £ & 
SU\ Baffin -#;Mf-^-fHS§£ £ i 8 OStffl^I^I.?^ * >^T^SB^ 2 <0«SEAt7 

im^r^^f, stria 9 o%.&ffl®m<r>mt)X'$)2> u~ij )vm^-<o9 4 5 >^"-c-Huie^3<7)m 

A 4 ^MA^^^U huIE9 0 Jg*MSHJ5£<£>ai;fr-C&£ n - * ;i> 

5 >^*-eHufE^4 A#^tcA#$ft&mi/fL£^#x, 1 8 0aM£ffi«9SfcSf£ 

3 a0 f *4^Qffl^fl|-^*BEna£jft-*--6»5O^»|IItti:, 

tr|E^2c7) I tB^fg-^mv£fcHulE^4 O I ffi*fi^*»*in*#M*LT*6 0 Iff! 
m IE» 1 o q ta # ff-^m^ t hu IE SI 3 o Q ffi#M-*SK £ finm^ L T S 5 co Q flTig-m 

HtriE^ i <nm.mm&<n%> i F$M«aEXJi* i © i Fgmm^mmi, m 1 <*> 
fc^tw ^ iz-vy^<om2(Dmf±.mrm^i:^Lxmmm3 ommxanT-^&isiz 
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buIsh i <D&mm&<n>&2 (or f ^mm^mnxtem 2 <d i F$fng-§-ra(±, nuiEfg 

[if ^fl l 0 ] 

RFfi^SEtfcligRFfI^SE^<b^$ftfc I F$« {H^mi±^$tt, 
1 8 0«»I44* 1 R^iaoR Ff^SI, X(± 1 8 0 gtf£fgO#|& £ & 1 

f ^fgft -^m^t k ge&i- %> m 1 omujiuss^ 

HuIERFS«fs^-mJEifw(±Hy|HI F^fUg-f-K&^tt, 1 8 0 jRffifflOU* -6 » 3 
fctfJM ORF , 8 0j£{£}BO#|&&$jl3 S0 f *4 <D I FSfflfl 

ft n - * p - * ;Mt-§-fc*B * 9 0 Sit^Xtiii h *ttz v-jj ;H§-5§- £ ffi 

#1"* 9 0 J^^'tSHIl^i: . 

£^#x.> 1 8 o m&m<vm% i Rvm 2 <d i fctim^nmz&m-r 2 <r>mm 

fTSBn-*;i/^|&4gg t 1 8 0 mtL^KDm^ h 9 4 5 > ^TMWMEjlS 2 <OWSL A* 
3B4::A;t7$*L*mSES:{2J 1 8 0 HfiffiWli^ # 3 St^l 4 O I tB^fg-^mil 

K WfcrS- %> m 3 coMife ms& , 

{s-^SrStt, mflB 9 0 m&mm&<Q&trC$>& p - # )vm^r<0 9 1 5 > ^-eiWrSE* 3 Of 
«A^(:Ai$n^ig^D()fi, l 8 0)f»ii4il»D f i2?)QmM 
fiSC»Jl 4 o^iblsjj® > 
mM&XtJ-f&m* <Dn : MXt>*$=p&^i L, iiufE9 0JK1£ffilnlE&Offi;£-e*&n-;fr 
iuiE9 os^ffileig&otti^-e*^ p-#;WB^-fc l 8 0 Jgtefflo^&a * ^ 

5 >^-efriE»4wmaA*3» : f-j-A*sn*«ii£*^i}»x., 1 8 oitfiioiiii 

mum 2 <d 1 mtim^-mm t mtim 4 <d 1 mtsm *njt«*i lti 6 o 1 Mm 

at *ai 1 wQitiiiiDis^t, 
HfriB^ 2 o q m^Mmse t Htrte^ 4 <d q fB^ftti tjo^M l r ^ 6 o q ft^-m 

iuis^ 1 <DmM®m<nm i<dr Fgmm-^mmt tzitm 1 o i f (±, 
nsrsEf* i <Dmm®mo&2 <dr FfMtiti^i±^2 o i F£«MmaEn, huie 

BuI2m2<75||t!)[llS&0^3 OR F$M-5-*ifE*fcfi*3 O i FSfffftgli, TtufE 

mum i om»EA:fc»m±s& 1 nm&^ym^^-Lxmtim 3 omffixum^tmm 
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IS 9 k fa« <r> R F iilf ffl ###*mia]iE& is v> r , 

>»:|*UljnX$ft7fc&JRE»Jl*fl§v»fcCL <h Jt^Wtt i~-2> R FIfffl^if§§ 0 
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w*« 9 u fEmo r f mmm ^m^-mm m m ^ v » r , 
^R'-c * - y r-mx ztitz&mmmm *m^fzztz&&t-t2> rf mmm^mft-mm® 

[IS*JS 1 7 ] 

tmmi 0l/;li«*Il 1 ^E«WRF««ffl^##:*»lBlHHC^v*T, 

fulfil 1 R0 f »2«)«E»T*?li'> 'J n >&tiLmW<D&mm±izMl&2ti.-X'U 9 

< * - y \z jjnx $ n tz &m mmm zm^tzzti&mt-rbRF mmm^mi&mm 

1 8 ] 

mz&m mmm it. t^^^a mmm i-r*RF 
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[l»*JI 1 9 ] 

fjf^JfU 2 7!;M1 8<OV»-r*i*»tlE«<^RFa«ffl**#*»EIK^i5V>T, 
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[0 0 0 2] 

-tin I F7j:£, fil F^, £fil F^rS:i^t?*So v>f*i & fl.#»ttf) S A W 
[0 0 0 3] 

fl»*UJ±***ao«Fa3&*** 0 friths ^r-^fcllfOf, «i:Lt, 

a^lfciJi 1 OFig. 1. tCMerged LNA and Mixer for 2.14 GHz direct conversion front-end 

[0 0 0 4 ] 

A. Karimi-Sanjaani, H. Sjoland and A. Abidi, "A 2GHz Merge 
d CMOS LNA and Mixer for WCDMA", In Digest of Tech. Papers VLSI Symposium 2 
001, June 2001, pp. 19-22, Tokyo, Japan, 
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mt ixmt>Ltzi><D*. m 6 t;^-r 0 m 6 <dw.^c< *-*rcomn* -r •/ ^iuk is, 19 

(i, #2»#[|]S&ii£>v>T, h =7 yy^9m$hX-$m>%)XZ>o Z. £9B#, ««K^>f 1. 
8, 1 9Wlf L AMi 1 2 5, 2 6«Olffii, n-^^AM^ 2 7, 2 8 Ofg -^mJEO 
f£#*$lt*o o-*^AMi L 2 7, 2 8 i »JjES£i8[75 f A*$tLfct #coo-*^A^ 
SS : f-2 7 , 2 8^A*?tiSM^l7C^t, [16tC£>^T, #BB^ 3 3 , 3 

4tt*¥«-¥«««*l@IJ»-C*>lK 3 5, 3 6li¥i-^iff^@S§t*l, 0 
[0 0 0 6] 

H6^j3V>-C, F7>y^? 2 9 , 3 0 , 3 1 , 3 2 tf>-€-*l-P;H*tfc* figi" & h 9 > v 

7 C^i-A^« 10 1, 10 2 <^igtS^# < t , ftMlM (*EE**«v»gf) 
^titLiOo -Hftfc, fO*»**tW#tt£r&l±$«fc*&Kti:, ii:^5 Hod-*h 

+r(±n-#;Mi-^£Brt ? 3lA,-eL£ EJ8 i^-tf&M 1 0 3 , 1 0 4 ©J:-?i:ftf ±«? 
^omi^^tC^^o CftKitK D-^;i/if-f-(7)^^^i^p^75 ? li^:L, n- 

v - % \jj&=?- 2 8^<nu-ij Jlsm-^r&mffiXJ 1 811^1*1^ A, o 

£ fc, H 8 CO «fc -? &IEft#*j-#<7) t44n-* Mf^i&BK «t 0 -f 1 8 , 
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[0 0 0 7] 

9 ommfttzxumb-ttzu-ij Mm^zmjd-tz 9 oj^*ims&^ mm*-* 

1 *>maE-mffsyftiiij»fc > #jfs 9 0 jK^ffl@Kwm*-e*>s o-^^jt-^-o^ ^ 
sen 2 wt»x * y *®i&<D&tjm^nm*mE.m-%i~ : &&ir 2 <r>nM-w±.%mm 

[0 0 0 8] 

^m^xtn£. mmwffii:&mLtzM$i< *vm&. m%n (rf) mmm^mimm 
i%wzmM-fz>tz&<nm&<7)fm] 

[0 0 0 9] 

^•;?1^4 0 ilSlIS 1 2. m/± Is] S& (V/ I ^01®) 1 4li-etl 

[0010] 

n -rt MH-^-l&Jgff 1 6 <Dm n-JJ >H5 ^f&ilS? 16^0 i;f£*g-cmrL* ^7f@ 
9^tSo n - ^ ^-Higfll 6(Off^ 9 0Jg^g[Ili& 1 7 t9 0 

Tt'tt^ffiSr-rfb-frr. mat** -y^mi&i 8^x^i-^> 0 

[001 1 ] 

^HIS& 1 9-Cfi, m^iKllIS&2 0 0OttS^mv£^^>^7i-^>^* 5 n-#;b 

ifoW9o*»ii4o mm* j yfHRi 1 9 <7>m7j m msfE^Kiaft 

2 o owtfj*matw«-?-«iiife«[fcn-*A/«-^ingsi 6oi^iSioi 4 £^f±fno 

[0 0 12] 

m) 2 0, 2 lttEC^^ti, -5-n-P<im*3» : f-2 2, 2 3 «t iQttS^ftSo 
[0 0 13] 

a^js^-i 0 «t 0 xasftrtHg-***, v/i^mi&i 4^atj£*i£ 0 v/i^m 

1 4 (2 h 5 >v*?0&&Ti?|/j!t£ft&OT-/NM 7Xli«.If*^o t£oT, V/I 
^01® 1 4CI1, /U7^1if L i LTSSiSi 1 2>5^ii[»Em»£j5 f A^$n-6o v/ 

1 ^&0s§ 1 4 oth*^{±, mi^iKiag&2 0 o^ATj^n^o mi£5tn£0s& 2 0 0 (± 
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> my£^il!$lHllE§^Ky)fLA^iST-2 0 1 2>mH*l_20\, WMftm^ffi 2 0 OOl 

mmtjm^ 2 o 2»ie> vtm-r^my^^-enwv_202 > 1.202, muft^m^ 2 000 
mvjfLttj^^T-2 0 3 <omi±, i;ttti-r^^vt^^n^tLV_203, i_203ti-£t, 

I_202=I_203 (:£ 1 ) 

|I_201| ^ |I_202 + I_203| (^2) 
V_202=#V_203 (5^3) 

Wfl^^^tt^o (sU ) , (5£2) (7>|38&«t»K m^5^K[ilS§2 0 0 60tB^J« 
m -cmwf* y^[HS& 18,19 <7>/st T^my;f £«f£U M»M£8iM1-&o ::t* 
, (sU) (i, At^T-1 0^f>tBti^2 2^<nm^<n^mmt, 
ffi^J^T-2 3^cojf-too^J^IJ#^^L < &&«t -7 IZ-f Z, tz tblZ'&m &o ( 

^2) O^-^ti, nmft«&®&2 0 OOfi^J: >) V/IMSJJE&I 4<0/^7^IS 
<7)^T7) ? m^^ Y -v 1 8, 1 9^?ti4Mli^>:i:^t. 

[0 0 14] 

ifc, (5£3) OP^^J;^, H8<7) J: ^ (;n-^;ujg-t^B±^^o^tL^C ^(±^v^ 

-^^M^^mv^x^ y^iiig&i 8^IJ^^ln^^fi^i-^^<t ^Ktf "^o gisoj: 

[0015] 

'«S£frtt[ai&2 0 OO@8&0!l&[gI2 H^i" 0 EI2 tC£>v>TH] 1 <7)m?I^KIUi^ 2 0 0 t 

mm<Dmftz ft ^ uft^itm i tmc^z ft umzvfe-to m2iz&i^T, 207, 2 

08(ih7>-7^^, 2 0 6l±iiiliESt**^„ ^>yX? 2 0 7> 2 0 8l±f Lv^ 
^i^O^t^t), L^«i*jfo 0 g|2(i£>v>T (;£l) , (5S2) , ( 

5t3) <±M££ft<?>o @2 fi^-xM^fe"^^ II_201| > 1 1_202 + 1_203 1 t 

£&<t>-c\ r (^2) (D^m^u, n : <faftt&m8&2 o oo#^tc ± ^ v/ 1 
j®i 4 <7)/^ T^wiM (D^-x^mffi, 7s 4 v 1 8. 1 9^£*&$ft£<.M(i&^ t 

[0 0 16] 

IU2 ^m^^KIIIIE&2 OOt Ltffiv^:i:t% d l Oifi^c 5 n - # ;i/ A^y&T- 

2 7 . 2 8 J: ViE&fctfXtlZtitzt IO«f «i 7 W J: 9 tc&£ 0 i fz. Mifcx 4 v + 

®mi 8, i 9 frh&tzv/ 1 ^^iais& 1 > tf- ^>^{issv^*, m»£*>r -y^ 

HJi&l 8, 1 9*»?>V/ia£jfeiattl 4^<7)D-^;i,^(7)?m(i}rpJE$tL>So 
[0 0 17] 

m»fL^iKla|jE& 2 0 0<nm<r)®B&&\ 5:1113 tc^i" 0 |H3Hi3V>-c, (H 1 WIS 5Ml£[HiS& 2 

o o tiTOoi^&tT^gBfrKtiia i tmc^iftLmmzm-to iimi&^T, 20 

4 , 2 0 5«±I^T**l>o 0 2 0 5 ti^Lv^^I^^o 0 H3 Cisv^t , 

(5*U) , (5^2) , (Jt3) (iit/i^n^o 
[0 0 18] 

HI3 i>M2 tRtt^ftii^ h 7 > y X ^ 7 f 'J -SSlf S 

Wffiv^ft£fg;mJ±II]S§^ttU El 2 J: 0 t j§ L /:fM & -5> 0 L^L, mSE^'f 
•y^-EII^l 8. 1 9frh%fzV/ I 1 4©^tf-/>Xlii2 J: H®< ^1. 

mi^x^r -y -^nu® i 8 , 1 9 & h v / 1 %c&®m 1 4^(Du-i7 ^m^mtKDvm 

[0 0 19] 

mv)fL7>lKlaIS& 2 0 0 C(ii2 , HI 3 J^^JC &#x. bti& Y ^'oy-^llEtli^ 

i) > (3^2) . (^3) -hmm^mtz^fifnt^o 

[0 0 2 0] 

mfa5tWL®&2 o o om^m^ti. •> j-®$& 1 8 , 1 9^ti?tiA^§tn. 
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^>^\ cnti, morass 2 o (XD&jjniTifrhm&L, mmm^mmLx^^o 

[0 0 2 1 ] 

til t TO^tfKWfdi^KiilH l t|5]i:#^-^#L^B^^iii§i-o 
[0 0 2 2] 

H4 Ojl:3c5 ^r+Hi, F7>yX^ 2 9, 3 0 , 3 1 . 3 2 <D"t tl j etLtt£mJ&-f Z> h 

Li-)Ctli4v» 0 L^U **IIH»3 0 0 5&*fcv»*£\ HI 1 |5M*OflJ#£?# J: ? fc -f 
& 2 ocov/ I '£1&[IIiE& 14,1 5rt ? &£££>. (iotL^o * Z. 

X\ 0 4OJ:-9 K««aEifc J±«-^*EE «*0J» 3 0 O^^ltT, W.t>ffi 

[0 0 2 3] 

JilTO £ ^ tumtt'K otv»5 0 «SEIaIK3 0 0 li^3 0 1 t5^«^3 0 
2^0«^*»Sfcli«HHMfci*SE$"£3o jffifc, ST- 3 0 2*»e>»T-3 0 l'sOgf 

o i t5^st-3 o 2^<7)m^tmAmMZ-&2>o m&®&3 o o k x vj?*^ 

gft LTH4 0e:X5^*OflJ|»7j*J«iJDi-*o 
i^0S&3 OOli, «^0¥&O^?-3 0 1 x 3 0 2 0>W±$:*;tL -T*iV_301, V_302h-f& 
t, 

V_301*V_302 (^4) 
[0 0 2 4] 

is@§3 o o <r>m&M%m 5 n^-r 0 m 5 k^-ciih ost3Eiiif&3 0 0 fcirooid 

^*ff-9SI553-^{±EI4 t|5]i:#-^£ttLf&HJ?£i&-fo i5Cfc^T, 3 0 3 ligM^ 
HI 5 <7)[US&(± (5t4) £if£-r& 0 ^HIS&3 0 0 Kiim 5J£Wc&#x.<b*i£ h*°n v 
[0 0 2 5] 

i:J:i), fUt##1±, $l^#ttO[p]±, <§-!§-M*<ailiJ«£i-* 1-fc=b*>. #t£ 

ifc*»T§4 0 ffimmjjo&mzmtizvx^ &*>mffl*m<x~&tzt) , -e©^ sic 

[0 0 2 6] 

9 0J££*IIIN»fc**LT, **OR«^ttSr^LTv^o HI 9 iz 

io^T. V/ItHKl 4 ai±, itat** 7 M"£ 21@OyNM^^^^T'>-9-C fc, 3 
ffi<Dl&VCR5, R6, R 7 $ 1 Willit^MtS h 7 > ^ Q 9 , QlOtfrb 
mfcZti, T6 7RF$fffllt*Et$ttr, 1 8 0 JKft fg-if-SijlE 

si, s 2 tcgg&-f £<, 
[0 0 2 7] 

mas y^n]8& Haii, m2<Dmwjtt*mm-f2> > v**q i , q 2 ^3 

wiiW^Mtl»h7>yX^Q3, Q4£^<b&*K » 2 <aMf&*Hi n - t> ;H&igf? 
^"b«D-*^ff^Tl, T2T'5:lt> :OD-*fif«? ^ 5 >yxmMAjJ 
y- Kn 1 iZAUZtiZUTfiLZWOmz-X, 1 8 0Sfi:ffi«I4S I ajA^lI i 1, 

«j<9#x.t, 1 8 0JKffiffiO*fc4W2j«-**aE i 3, i 4 KgEJft-*-* 0 
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[0 0 2 8] 

mH^j yf-Elg&l 8 a(±, m 4 <7)Hifr*t &f#J&1-<?> h7>y'X^Q5, Q6 £g 5 
W»^Mt^F7>y^^Q7, Q8t^f>^l), % 4 <7>M!!j*H± 9 0 gte*§[5]i® 

Kn 3 HA^$tL^,mi;lL^^^#x.T, 1 8 0 mZW<7>m% 2> ititHm^niM a 1 , 

3, T4"C$tt, d co n — 77 )V i^^r (D 9 4 < y ^""CM : MX^3 V — K n 4 l<zXjj £ti&MM 
«<9#x.T, 1 8 0^e+|cO^^^m^M-^mv;f q 3, q 4 tC^i" & 0 fjl 1 (D^MM 
^m^ft-^-s 1 J±J££lR d 1 £^LTm»£A#/- Kn 1 t*^, MtUR d 

2 ^iLtlSA^/ - Kn 3 i:fi$fitv^ 0 ^ 1 WiMoHiM^ s 2 li 

ttitHf-^2 iiigfctR d 3 ^iMTSSAJ/- Kn 2 ffiftR d 4 £ 

ftLXUtiiXt) y - K n 4 HS^c^tL-Cv^o Cd-C\ JgfctR d 1 ~R d 4 file] D*£J;tlI 
0 > 150x.ti"5 0 ft & 0 
[0 0 2 9] 

tatim^m : iM. 11^13 imnmm-r^mmy - kn 1 tnm&iXR l 1 ^ti^i: 

mm^-hmhti, mum ^-ma i 2 t i 4 ^nfi^-r^Mt^/ - kn 2 t^^jsfitR l 
2 hco«^t;^M$n^®T-T8 75^ 5 *^mt)<& 1 *^mj±m-^-75 ? t#f>tL^o 

[0 0 3 0] 

m^#-^-m»ftq 1 1 q 3 ztonmrni-zmms - kn 3 tummR l 3 1 <Dmmm~ 
^r-hmhti. mt}m^m : Mq. 2 1 q 4 ^Drnw^-r^mmy - kn 3 t jums^r l 4 1 
oq ai^WM^-W'bti^o jim^r l 1 -r l 4 t±iwi i:}miii-e&&o 

[0 0 3 1 ] 

/■^ y*E]j»BC 1 li, ®JftR 9, R10^ihLTift*th7>y^^Q9, Q 1 0 <D 

Tl«7>yX^Ql, Q 4 co^-Xlc, J£#lR 1 2 £t>LT h5>y^^Q2, Q 3 
m?LR 1 3 £t>LT h7>y'X?Q5, Q 8 i£^R 1 4 Lt h 9 > 

^h5>yX^ *>«iftMia£l± 2 I b "Cab & o 
[0 0 3 2] 

$*l*o itz, mi (ommfmtmm.^. y*®& isa, i9at, v/i$ 

1 4 a T^myU±> *aE«-ttStt2 0 0 a 1 , 200a2 ^MLX^M^m 

[0 0 3 3] 

[0 0 3 4 ] 

itz* *3mi&n<o$&t< *4ymmz&tfz>T&<Dmi oiaw^-o^tii^^t-* 

Siiffiffif^s 1, s2£, ±gOi2~i5©4ool»*tOSiSAt3y-Kn 1~ 
n 4 Kep#D-r&j£#tR dl~Rd4i:LT. 011 H^-T1S^<7)#^ h h h v 'Jn> (Poly-S 
i) ^ IH 1 2 j3 iCKHJ 1 3 iZTF-j-X/ij yfrjfm, VMittfr^fltK/** ~ ^flDl^ 
fifey^* —9 A&iiV)* ^^ge^^fflv^7t«^fflv>tt{f J: v> 0 11 1 <7)Kfffili(:^ 
ti^:, «x.tf^«fa">';3>«fit»±, mmWX~$>2> v'J a ^BMblt (S i02) 
LTS i36«SUB*^iiitfifi:fjS$ftti»S©'C«F4ft* t /h$v>o L»oT 
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Mizm^\ mi 2 (a) oa -a' mzra-o tzu^mmm^m 1 2 (b) Km-t±5 

[0 0 3 5] 

^t, ^^Jif^s<7)Ex5 — lti i 4 n^-rtf jjico^-r p ? h 3 

7>rtANTtSfg L^RFfem m> j>v?x 7{;^BPF £HS LTfiSgWifflB 
^LNACAA^n, fi*tl : ii*SSfOttJ^(ijt^5^Hf«U4 0 \*UzX<0 ^ft$ti^ c 

ffi^<7 7 7@BBFl, BF 2 ^^Lt^ ^f-frarfflU 1 , 4 2^?H5 0 5 
3Tffi4 1, 4 2limft, V/IgE»EI»4 3, 4 4 , * * v + & X tfftffiEIft 
4 5,4 6 ^<b*&@i&-C*>lK mfiE** y^*J:y f mifllIK4 «JE«ltiP«£« 
(VCO) £b7j£, 7fSWi: «t f) \/2ftmm%h (1/2DV) £ lj®3U±2fiiI 

4 6tCi± N ±E»f^OffljRj»:S: 9 0° ?«I84 71?fi!«* 9 0«->7 h Lfcn-*^ 
S*l*o_ 3* -9- a TfflU l-CRF«fio-*^H ? tI$^ O tB 77 (2 # 
If t ^ ^Ofef Wotf ^ n - /u 7^^LP F-e*JE$Hi::&j&«<b nT^fiJ#if 

vGAi-cJ#*i$#irffi»oim*«-^ (i, i - ) ur#^^ 0 at-iiig 
o vim ij fwi*isL^L-cv»ftv^, ^F^tc t± &m%m ^tixmrnom-^^^^ixm 

[0 0 3 6] 

-77, $ +-9-3TSI54 2 -CR Ffft 9 0«v7 h L n - # flHg-Jg- # $ ft * 
©Htfjttnr-^*?* ,V9 L P F ZfrLXHimmmmf&V G A 1 K7JtJ$ft«*t<7>Qffl 
tlim^r (Q, Q ) tLT|#t,fi^ 0 ^ititli, fiv^rACit)! 

te $ tltzm^-m'i^X^ & o fflxtf, G SM 1 8 0 om&<or>( V a ^-y 3 
fa v^t- A tli, ^Mafc&^j&d* 1 . 8 0 5 - 1. 8 8 0 GHzt^f), ^^W^tCtt 
3. 6 1 0 - 3. 7 6 0 GHzOVCO*fflv>ri/2»iatfttfJ:w 
-f 7 f S Wt Bv»r 1 flo 1 / 2 D V ii-frlf i v», R-GSM*Hd"C«4, $ 

fe^£tfcmfJ^9 21- 9 6 0MHzf*l), *i 3. 6 8 4 -3 

. 8 4 0 GH zOVC0^l>t l/4fl>atillf il^f, X>f 7fSW^PflCT2i 
<0 1/2DV^jfi*lfJ:v^ 0 Hfllfc, P-GSM, GSM1 9 0 

[0 0 3 7] 

_C<7)J; 7fcfltoR$ft**r>f 1^ h3>/"f-y3^S«l9JOie[X5*-9-«4 OK, H 9 tc 
TrcL^^ife^^Ofll^Sr^-t-^ t , 1211 4 <7)Mf£«I^o ^ 2 o^) V / I ^0IS 
4 3, 4 4 11, H9t:^-tloov/l3£jft0ftl 7 a^fttt?J:v»o ZOtztb, {B£t#J# 
h»LNAO(IJJ^«t4£-!?#*<ft« 0 Lf^ot, fg:*l^±ii|iSflLNAoai7jm 
ff<7>fgfF7& ? &v>co-C, H 1 4 oti 2 -o<7)s*y -7 7 Uli&B F 1 , B F 2 &<j£^te 

< -ffcfc*,, El 1 5 kZTF-tm&b&Zo ZiWzXY)^ 114^)? ^-ff r?r*|U 0 ] 

4 1 "C-g-ft-Tft 8mA Wfl^n, v "7 r 0g& 1 o|fc J9 tr 4 m A om&f rt ? »ft*i£ i 

i- * t , 2 4m Aoifii^gt**^ ^\ *miMwm zmm Ltzmi 5 5^-9- 

[0 0 3 8] 

HI 0li,_«WUJ:&ie^5*-9-O#4O^jfc®jl84-^-t-BI-C*t?, £tfctt 
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, u@ov/ 1 ^&ms& 1 4 aoftfct)!^ mmn<v& b 9 > * ot&^m^^v/ 1 

^j&HII&l 4 a<0#55-^ I b X&Z>W\ Dt#J?ScO2i@c0V/ I 1 4 c, 1 4 d £f£ 

&t, mi;t«-K[a]i^2 OOal, 200a2 cDft*> tUgtftR d 1 h & Z> Mt?HIi& 3 0 0 
a tJMR d2H44 3 0 0 b £f£H-T^&, $7^121 9 <VW.3c< tfflm-f &o 
[0 0 3 9] 

s 1 (±lfl2 O^tfrttcOMAtM- FnlC, V / I ^&IUif§ 1 4 dO h 7 > V 7, 9 Q 9 

do^?? tmn^aitifH-^ s 1 nm 2 <7)mMn<vm : fcAt) y - k n 3 uj^^n^ t 

?$mHU&3 0 0 a ^^Lxm2 isXV'mA <Dmmn<^>m&Xt) y - Fnltn3f 
s 2 Itm 3 <7)mmtt<7>m : &Xt) y ~ K n 2 V/ I ^&Ie]{J& UdOF^V^^Ql 

0 d<D=n<? ?i,zm.izz>{iit>m-%-s 2 i$m 4 <DmMtt<vmti\t) y - Kn 4«m$;H£ 

M«0S&3 0 0 b m-ixm3 &£{fm5<7)mMtt<DWiMXtl y - Kn 2 £: n 4 
[0 0 4 0] 

^oib^m^f i b xmft-rz tzfr, mmtf^z^^, xts 4 > tr- ^> j*t&*es < , mi 4 

<7) 0 ^ ^^feff^ CO 5 -4- ^ ffl I" ^, ^ , f&^lf IPS tl L N A t V / I HI g& 
fcOWi:A7 77iKBFl, B F 2 li^gt HI 1 6 tC7F-t1*J&t 
[0 0 4 1 ] 

^HMtT^T-^, ^HJif§3 0 0 a, 3 0 0 b«Rd 1, Rd2(±, n - 77 ;H^g 

1 1-1113 ^7FL£v>rft7>0}t#i£ffi^&C <h(±a^ 3 -C*>&v> 0 
[0 0 4 2] 

[HffiOffi^^IftB^] 
[0 0 4 3] 

[d 1 ] mwmi&oMmzmw-t &w.ic^ ^to/n y ?mx&& 0 
[in 2] m^msiui&oiPii&Ei^— nx-hho 

[HI 3] m»rL7>iii£II]I&o @Ig&EJ <nm<nm x*$>&o 

[HI 4] »2 cD^MOff^£f£BJ31-;z,ii;3c5 ^fcoyn ?H]-?"&& 0 

[115] i$«@S£<7)H]j&|i|o— MX&Zo 

im6] fe&mzmw^&fmw<TL*mffiLtzw.5c^ *-*r<Dy°u y ?mx$>z> 0 

[HI 8 ] HI 6 Oit^c 5 ^r-^co n - * ^XtjSST-^A^-t * n - * ;Wf ^-O&ff^ig 

H)-c&£ 0 

[hi 9] ^wct-sii:^ *^<Dm3<Dmmmm*7r;-fmx$>z,o 
[mi 0] *%wk x zm&* *^om 4 <7)mffiMm*7F'tmr*$>&o 
[mil] *m%\z *^xm^&%&&"y ^ymii<vmmmx*&z> 0 

[HI 2] C i ^. I $ ^ t fffl v»4 7 ;^ 7 ;Ht«Stt;<7)¥IiS WI 

[SI 3] *ll^»cj:*ieX5*^-Cfflv>4teff^O>^^E*«:fflv»fc«tfi:o5p 

[Hll 4] *#&0£<7)Il:3c< +-9- £^gffl1-£ ^ h3>/s--y 3 >'$ffil|OS«Bfl| 
J&HI-C&&0 

[HI 5] *»W*=J:*»3 0^Eife^S80il:X5 *-^&HI 1 4 *>£mSK*/B Lfcfl* 

jSH-e**o 
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[0i6] *&wi<z£2,m4 <w$imm<DW.yL^ *-v-zm 1 4 <n^mm^mm ttzm 

[0 0 4 4 ] 

1 1 -<f -t5M£, 12, 1 3 -asfsmvl^ 14, 14 a, 14 c, 

i 4 d, 1 5-mj±-m.irimn®ffi (wt, v / 'immm&tn-r) , 1 6-n-*;u« 

tfl??, 1 7-9 OJg*£*B0g&> 18, 1 9-IIX^7fIIS, 20, 2 1 •••«»£- 
«£^HIfK (JAT\ I/V3Bjfc0»tiEi-) > 2 2, 2 , 24-V/II 

*@k i 4 o«»m*ji^-, 2 y^ms&i soiitx**^, 2 6 -mil* 

-f y f-|SI& 1 9 (nn.ffi.Xti-ffil'. 2 7— ■S^X-T y^-|Ilg&l 8 <7> □ - # ;l/ A2j3SH\ 2 8 
-mil* -Y -y -^leU® 1 9 «0n-*^A^lS?, 2 9, 3 0, 3 1, 3 2 — h v > ->** * , 
3 3, 3 4 3 5, Se-^i-^fif^HIK, 4 0 

-it^^ 4 1, 4 2 ••• 5 7H5-, 4 3, 4 4 ••• V/ I ^&®&, 4 5, 4 6 

y^-is xvnffimffi. 47-90° ioi-D-*Ht*f2 7^ 

<DAt)ffi.M, 1 0 2-n-*;^t)Si L 2 8^A^)Iff^ 1 0 3 — h v > v* 9 2 9 <7> 
^-^^AAiSi, 1 0 4 -4 7 > y ? 3 1 «^-^^A^tI, 2 0 0-fg* 

2 o i -maE*ttia»2 o oomatA**^, 202, 2 0 3-maE53-Riaj»2 

0 0W1S tb^J«T> 2 0 4, 2 0 5— l£#u 2 0 7, 2 0 8- !-7>yX^ 2 0 6- 
[tiMM. 3 0 0, 3 0 0 a, 3 0 0 b— WMM^s, 3 0 1, 3 0 2 — ^®8&<7>5ST- 
. 3 0 3 —JSiJL, Tl-T4-n-*^iTO«?-, BCl, BC 2-/^7^1^ 
sK s2-V/Ifi0?&«tt5Mf, lB-»ffcWSfc, T5, T6-RFlfAM 
^ T7, T8-IflftBMf, T9, T 1 0-Qif tti^, Rdl-Rd4-jg 
#u RL 1-RL4-MHK, Q1-Q10, Q9c, Q9d, QlOc, QlOd- 
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^-v: 4/ 



. [E9 5] 




301 '\ /\ /\ y 302 
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tiilE#2 0 0 3 - 3 0 9 



iff m 2 0 0 3 
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^-v: 9/ 



aii] 



1 1 



II 



Poly-Si 



SiO c 



Si 



II 



SUB 



[H 1 2] 



1 2 



(a) 




(b) 
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^-v: 10/ 



im 1 3] 
HI 1 3 
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^-v: 12/ 
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^-v: 13/E 




tBIE# 2 0 0 3 
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#11 2 0 0 3 - 3 6 1 4 6 9 : 1/E 

m»£^lil8S2 0 0<7)Sirtm^S^2 0 2 , 2 0 3omJEJi#l&&£tf> 

•9-o14h&£[6]±-C££o jfc, Ev£m»lt?i51 2tci OSiiX-f y^lalg&i 8, l9tv/ 
I ^&@E& 1 4 *>^>f T^«aE(i*a£«-RIIIKS:jiLT*autti|&§*i-Cv»4fcai>, if 

[34RBI] Hi 
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